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APPLICATIONS OF ATOMIC ENERGY IN MEDICINE IN THE USSR !

Pravda, Vol 43, No 72 Prof I Kochergin
Moscow, 13 Mar 55 Deputy Minister of Health USSR

The Soviet Union wages a consistent fight for disarmament » demands the
complete outlawing of atomic and hydrogen weapons » and strives to see to 1t
that the greatest discovery of human genius,i.e., atomic energy, will be
used solely for peaceful purposes and for the benefit of the people.

In the USSR, atomic energy is increasingly being applied in various
branches of popular economy and also in science and technology. last year,
the atomic electric power station of the Academy of Sciences USSR, which hes
a utilizable power output of 5,000 kw, was put in operation. Work is now
being conducted on the creation of still greater pover stations operatis; on
the basis of atomic energy.

The development of nuclear physics has made possible the production of
artificial radicactive elements in quantities which are, for all practical
burposes, unlimited. At Present, more than 700 differernt radicactive
isotopes are being produced. In machine building, the building of ships,
metallurgy, and other branches of the heavy industry, redicactive cobelt
1s used very extensively for the detection of faults (defectoscopy}. The
use of radicactive cobalt instead of the expensive radium or the cumbersore
X-ray equipment makes it possible to introduce widely into industrial
application a superior method of control.

Soviet public-health protection [services] use artifictal radiocactive
substances, i.e., radicactive isotopes, for the therapy and diagnosis of
varlous diseases. Until Quite receutly, only expensive natural radioactive
substances, i.e., radium and mesathorium, were used in practical medicine. At
bresent, the use of the artificial radioactive elements, particularly of
radioactive cobalt, phosphorus, lodine, and sodium has been widely introduced.
Because of their ready availability to the extensive network of therapeutic-
prophylactic institutions » the artiicial radioactive vlements are by frar
preferable to natural radioactive elements.

Radioactive phosphorus is uged in practical clinical work on an in-
creasingly wider scale. Specifically, 1t is used for the iherapy of some
blood diseases, nemely erythremia (an evcesgive qQuantity of red bloed cor-
puscles) and leukoses. When introduced in‘to the body, radicactive phos- 1
phorus accumulates in large quantities n :re Lissue of the bone merrow,
where formation of the blccd taker place. In chin manner, the radioactiv:
phosphorus selectively cuppresses ..Le vethologiczal process ocecurring there. 1

Observations whicl hive been conducted frem § to O years in the sei- ‘
entifie research instituiions of the .uuCery of bo..cal Celenees USSR ana ‘
at the clinies of Moscow, Ieningrad, Kiev, und ctaer citie: uake it posci-
ble to give a positive evaluetion on ‘he use of Tradlcactive phosphorus in
erythremia. The comporilion of the blooi is improved; the generwl condition
of the patients is affected favorably: and the capacity tc do useful work is
restored in the subjects treated.

Practical experience acquired at medical institutlons indicates that
radioactive phosphorus is less effective ip chronic iculemia. Neverthelesc,
it is a good auxiliery agent when ihis disemse is treated by means of X-
rays.
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Favorable reports have been made on the therapeutic properties of radio-
active cesium. This isotope is used successfully for the therapy of certain
superficially located melignant tumors.

The treatment of & number of malignant tumors is being carried out by
means of teleradium equipment, i.e., the so-called radium cannons. Depending
on the depth of the location of the tumor, the distance between the source of
rediation and the surface of the body of the patient is varied. Considerable
use is made of the intratissue method of radiotherapy, which involves the use
of radioactive needles Introduced directly into the tissue of the tumor at &
certain depth and at definite distances from each other. Medical sclexrce has
also developed & method of treating tumors by introducing collodial solutions
directly into these tumors. Radioactive phosphorus or radiocective gcld is
used for this purpose. The intratumor method of therapy is preferable to ex-
ternal irradiation, because with the use of this method, the dertructive ac-
tion of the radiation is limited to the confines of the tumor. The su-rounding
normal tissue remains uninjured.

At present, Soviet medical workers are conducting research which sims at
preventing injuries to normal tissue when rediation therapy is applied. When
external radiation is used, auxiliary methods are applied, such as the novo-
caln block of the area being subjected to the action of radlant energy, the
tying up of blood vessels which serve the area of the tumor, and treatment with
various drugs.

Redioactive isotopes and compounds of a complex structure which contain
tracer atoms are being used to an increasing extent in biological chemistry,
physiology, microbiology, pharmacology, etc.

To give an example, use of the method of radicactive isotopes in biochem-
istry has enabled researchers to determine the exact detalls on the metabolisw
of complex substance conteining tracer atoms. This type of research leaves far
behind all previcusly used precise methods, including spectroscopic analysis.
At present, large-scele research is being comducted on protein metabolism with
the ald of amono acids containing tracer atoms. The problems of the synthesis
of protein molecules in the body are being studied in this research.

In 8 number of cases, there are introduced iato the blood of the human
body for therapeutic purposes sera of Lydrolysates obttained from casein or the
blood of cattle, or other protein preparations are sdministered. The fate of
the protein introduced into the body and ithe Guration of its circulation in
the bloodstream are of great practical importance. Many researchers have demon~
strated with the aid of radiocactive isotopes that the main quantity of the pro-
tein introduced intravenously into he blood stream digseppears from the blood
within 2k hours. This effirms the presence of active physiological mechanisms
in the organism which keep the concent of protein ir the blood at a definite
level.

The availebility of raciioactive Iswiop2s hae made it possible to study
the metabolism of nucleic acids, whic', <s has been cstablished, participate
in the synthesis of protein moleculcs.

With the aid of radioac:ive isctopes, the meiszbolism of carbohydraies
in the body is being investige-ed, perticularly carbohydrate metabolism in
diebetes. The date thus obtained effeet & bet:er undersianding of the true
nature of this disease and the mechanism of the action of the insulin used to
treat it.

To study the meiabolism of trace elements, i.e., cobalt, iren, iodine,
bromine, and oihers, the radiocactive isotopes of these 2lements are used as
tracer atoms in experiments conducted on animals.
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In pharmacology, the mechanism of the action of various drugs and cther
substances is being studied with the aid of radiocactive isotopes.

This short review of scientific research conducted with radioactive iso-
topes gives only a superficial idea of their application in Soviet medical wvork.
Activities in this field are being constantly expanded, apnd in the near future
it is agsured that radioactive isotopes will be used in all fields of medicine.

On 1 April 1955, the collection of signatures to a document issued by the
World Council of Peace and directed agalnst the threat of atomic varfare will
begin. There 15 no doubt that all inhabitants of the USSR will sign this cocu-
ment. The peoples who are vitally interested in a lasting and general peace
will effect the outlawing of atomic weapons and the cessation of their produc-
tion. The Soviet Union sets an example of the use of stomic energy for peace-
ful purposes. This powerful source of energy must and will serve peaceful
purposes in such a manner that it contributes to the progress of humanity as e
whole.

(Source gives an illustration sccompanying this article and bearing the
following caption: "At the Clinic of the First Moscov Medical Institute,
Physician V. V. Selikhova Exposes & Patient to the Radiation Pmitted by a '‘ra-
dium Canzion' Charged With Radiocactive Cobalt.")
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